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CeNIbCKOXO03ACTBeHHas akaemus»

JlaGopaTtopHas paGoTa
Xumuyeckoe paBHOBecHe

Leap padoThl: U3y4nTh BIMSHHE BHEIIHUX (PAKTOPOB Ha CMEICHHE XMMHUYe-
CKOT'0 PaBHOBECHS.

O0OopynoBaHue W MaTepHAJbl: NIPOOUPKH, MUIETKH, CEKyHIOMEp, XHMMHUYe-
ckue crakansl o 50 m 100 mu, BoxmsiHas OaHsl, MUKpOIINATENb, TEPMOMETP Ha
50 °C, ruapokcua Kajiusi; pacTBOPBI: CEPHOM KHUCIOTHI (Cy = 0,1 MouIb/i1), XJ10po-
BOJOPOJHOM KHACJIOTBI (Coxe = 0,1 MOTB/i), xJIopuaa )Kenesa (I10)
(ks = 0,025 Momp/m, HachImI.), pomaHuIa Kamus (Cy,= = 0,025 monw/n, Hacem.),
KpaxMaina U iona, muxpomMata u xpomarta kanus; coab NH,C1.

Xoa padoTbl. XUMHIECKOE PaBHOBECHE MOKHO OINPEAEIHNTh KaK TaKoe CO-
CTOSIHAE CHCTEMBI PEarupyIOIiX BEIIECTB, IPU KOTOPOM CKOPOCTH NPSIMON M 00-
paTHOH peakiuii paBHB MeXAy coOoil. HampaBneHne cMemeHHs XHMHUYECKOTO
paBHOBECHs IIPU W3MEHEHUSX KOHIEHTPALUU pearupyrolinx BEUIeCTB, TEMIIe-
paTypsl U AaBieHus (B clydae ra30BbIX peakiHii) onpezessercss oOIuM IMOoJI0-
JKEHUEM, U3BECTHBIM I10J] Ha3BaHueM npuHuuna Jle-llatense.

OnpiT 1. CMemenne XMMHYECKOTO PAaBHOBECHSI MO/ BJINSHUEM KOHIIEH-
Tpaumii Bemects. [Ipu B3aumosneitcteun FeCl; pomanngoM aMMOHMS WITH Kaus
obpasyercsi pacTBop pojaanuga xejie3a Fe(SCN)z, HMHTEHCHBHO OKpallleHHBIH B
TEMHO-KPacHBIN 1IBET, MpUYeM peakuus ero obpasoBanus odpatuma:{FeClz} +
3H{NH;SCN} « {Fe(SCN)3} + 3{NH,C1}.

Paz0asiennsie pactBopsl FeClz cmabo okpalreHsl B KENTHIH IIBET, a PACTBOPHI
NH4SCN u NH4C1 — OecnBetHBI, mo3ToMy m3MeHeHHe KoHIeHTpanun Fe(SCN);
CKa3bIBACTCSl HA M3MEHEHWH MHTEHCHBHOCTH OKPAaCKH pacTBOpa. JTO IO3BOJISET
HaOJII0aTh, B KAKOM HAIPaBJICHUU CMEIACTCsl XUMHYECKOe paBHOBECHE 00pa3o-
BaHUS POJaHMIA XKeJle3a IIPU H3MEHEHNH KOHIICHTPALUK pearupyroIinX BeIecTB U
MPOAYKTOB PEaKIINH.

B xumuueckwii ctakan Ha 50 mi HanmuTh 10 Ma pa36aBiIeHHOTO pacTBOpa XJo-
puna xenesza (II1) u mpubaBuTh 10 My pa3daBiIeHHOT0 pacTBopa PoAaHHIA aMMO-
Hus. Eciim monydmBiiniics pacTBOp OKpallieH CIMIIKOM WHTEHCHBHO, pa30aBUTh
€ro TUCTWIUIMPOBaHHON BOJOH. [TomydeHHbIH pacTBOp pas3iauTh B 4ETHIPE MpoOup-
ku. OJIHY U3 HUX OCTaBHTh JUISL CDAaBHEHHUS, a B TPH JApyTue J100aBUTH ClIEAYIOIIHE
BEIeCTBa: B NepBylo — 1-2 mi HacklmeHHoro pactsopa FeCls; Bo Bropyro — 1-2
i HacelmeHHoro pacrsopa NH,SCN; B TpeThio — HEMHOTO KpUCTAIIIMYECKOTO
NH,C1. Conepxxumoe mpoOHpPOK B300JITATh, OKPACKYy PacTBOPOB CPaBHHUTH C
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OKpACKO¥ KOHTPOJBHOTO pacTBOpa B 4eTBepTOi mpobupke. CuenaTh BBIBOJI O
HAINPABICHUH CIBUTA XUMHUYIECKOTO PABHOBECHS B KaXKIOM OIBITE. Pe3yinbTaThl
HaOJII0CHUI 3amKucaTh B TaOJIHILy.

Howmep JloGaBinsiemble N3menenue Hanpasnenue
TIPOOHPKU BEIEeCTBA OKpacKH CMEIICHNS] PaBHOBECHS

OmneIT 2. Biausinue TeMmepaTypsl Ha XUMHYeckoe paBHoBecue. [Ipu meiict-
BHHU ona Ha Kpaxmanl oOpa3yeTcs HENpPOYHOE COCIMHEHHE CIIOXHOTO COCTaBa,
OKpaIlleHHOE B CUHUI 11BeT. JTa peakius 3k30TepMudeckas. PaBHOBecHe cUCTEMBI
MOJKHO YCJIOBHO M300pa3suTh CIECIYIOUINM ypaBHEHHMEM: Kpaxmal + Hox — oxpa-
meHHoe BemecTBo + Q x/[x.

Hanuth B 1Be npoOupku mo 2—3 il pacTBopa Kpaxmaia U 100aBuTh 2—3 Ka-
ik HomHo# Boasl. Habmiomate mosiBieHue cuHeldl okpacku. Harpets omHy u3
npobupox. Mcxons uz npunnuna Jle-Illarenbe 00bSICHUTH HCUE3HOBEHUE OKpa-
CKH.

OnpiT 3. CMemeHne XHMHYECKOT0 PaBHOBeCHS] NMPH H3MEHEHHMH Cpe/bl
(kuca0it WM e049Hoi). /[Be mMpoOUpPKH 0 MOJOBUHBI HAMIOIHHUTH PAaCTBOPOM
JUXpOMaTa Kaius, B IpyrUe ABE HAJMTh PacTBOP Xpomara Kanus. B ogHy npobup-
Ky C pacTBOpPOM IuXpoMaTa Kanus npmiuTh 1-2 mi pactBopa KOH. Bropas mnpo-
OMpKa CIy)XHT JUIsl CpaBHEHHWs. 3aMeTHa JIM pa3Hula B okpacke? To4HO Tak jxe
MOCTYIaTh ¢ MPOOUPKAMHU, COJEPIKAIUMH XpOMAT Kajus, C TOH JIKIb Pa3sHUIIEH,
YTO B OJIHY M3 HHMX BJMTh 1—2 MJI pacTBOopa cepHOi KucioThl. Kak m3meHsercs
1Ber pactBopa? Hammcare ypaBHeHHUS! peaklMii B MOJIEKYJIIPHOW U MOHHOW (op-
Max.
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